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1. Date: November 19.2007 (Kevisetl) 

2. Name of Appliciintll’etitioner: ,\lbemiIFk I’oultr> Sciences, 1.1 (’ 

3. Address: George M Kicks. k1,S.. C 1.M 
Senior Industrial Chemist 
Albcmarle Corporation 
451 Florida Street 
Baton Ilougc, LA 70801-1 765 
Telephone: 725-388-7913 

E-mail: george._ricks~~~albcni~le.~(~iii 
I’~Ix: 225-388-7023 

4. Description of I’rupose’ :tion: 

Thc action requested in thih notification is the evtablislimetit of a clearance to permit the 

use of 1.3-dibromit-.i,~-d~i1ie11i~Ili~daiitoin (DBDMI1) as an antimicrobial in ice. ‘Ihe food 

contact substance \+ill be added to wnler that is supplied to ice machines to makc “bromine-ice.“ 

’the primary purpose of‘applyiny bromine-ice to poultry products is to  reduce bacterial numbers. 

This action will p \ i d e  (1 safer product ~ i t h  ai extended shelf-life. The bromine-lee i* proposed 

for tise on poultry meat, its parts arid organs as follows: 

1. Within a I’otiltry Processing Plant 

- Aiiywhere \*ithm a facility where poultry protlucts may he subjected to ice 

l’osstblc arcas include. Sal\ayc, Aging, Conibo Packs (holding). ‘I ray Ricks (pre- 

pachaging). a i d  Chiller systems 

2 Outside a Pooltrq i’rocessing Plant 

- W t ~ r k  In Progress (WII’) - during tninsf‘er ofpoiiltrq producls frnm onc poiillrj 

proceqsing location to another poultiy pi occssiiig location fbr I‘urthcr proccsmg 

- Poultr-y packagcd i n  toieskartonc destined for distribtitioii i n  the marketplace. 
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DBDMEI \ \ i l l  be added to the supply w t e r  prior to entering the icc machine at a level not 

lo exceed that needed to provide the equivalent of 100 ppiii o f  avdilabk bromine in the water As 

the ice melts. thc active ingredient (hypobromous acid) is released and acts to kill pathogens and 

other bacteria present on the poultry product. This action reduces bacterial numbers. lherciorc 

providing safer. better ipiaiit) poultry products. In addition. bacterial reduction during transit will 

provide ai extended prodiict ~hcllrlilk. 

In water. I>HI)bII i breaks dotbn to form 1i)pobronious acid and 5.5-dimeth) Iliydantoin 

(DMII). as showii belou. 

DBDMH t FI2O = 2I10Br + DMI-I 

Hypobromous acid is the ;ICIIVC antimicrobial agent, \\Ink the DMH by-product serves no 

further function in the water. M e r  undergoing chemical oxidation during use (tlisinlkction), the 

hypobromous acid converts to broiltide ion. DMiI remains in the water and does not react 

further. 

Based on the chemistry o f  DBDMII and the traditiolral usage ofthe tcnn "available 

bromine" in the disinfection industry, the maximum available bromine level o f  100 ppm 

corresponds to a mzxirnum DBDMH addition level oiapproxiinatel) 90 ppm. The cheinistry of 

1)BIIMH. including pertincrit chemical reactions arid cdculations slio\ving how thc [)BDMII 

level corrcsponds to c q u i v h i t  available bromine. is provided in  Attachment 4 ol'tbis ICN 
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The ICs is propobed for use i n  ice in poultry pmccsrlng plants lhat may be located 

throughout the liiiitcd States 1>1?I>M1i will be introduced to plant water at the le\rels describetl 

above and supplied to ice macliines to produce “bromine-ice.” The brolninc-contaitri~ig-~~e. lipon 

melting. will provide antimicrohial cfkcts and serve to enliarice the qtiahty and safety u l t h e  

poultry food products. The a i d  result will benefit both the supplier a id  the consunier. 

In I T N  453. i t  was estimated that total water usage in a poultry processing plant was 

approuiniatcly 2,000,000 galloit.; pcr day ‘fliis WL~S based on the assumption that 10 gallons 

water would be used per bird m d  a plant processed 200.000 birds daily. I n  2001, the average 

gallon per bird proccssuti ranged between 4 5 rind 8 8, with an averagc o f 6 2  galloris per I d  

For a liiciiity processing 100.000 birds. approximately 000.000 y a l h s  per day to I ,760.000 

gallons per day \vitli an average of 1,240,000 gallons per day m;i! be used in a processing 

facility. This estimate \ \odd covcr water usage from all procc.;siiig arcas, including ice For 

purposes ofthis environmental assessment, it is estimated as a worst case. that a podiry facility 

will treat approsim:iteiy SO,OOO gallons of water wit11 DBDMI I per da? and convert it to ice.‘ 

Seventy-five percent (75%) or approximately 37.500 gallons ofthis water IS cvpeclcd to slay 

within the processing Facility wlihere the ice \vas produced or it  may be used un poultr! that is 

transferred to another proecsmg fxilil! Ibl tiirlhcr processing I n  either cusc. the ice a id  

resulting water will enter the plant wastewater trcntnient system ant1 heconic pan oftlic 

estimated 1.210,000 gallons otcftlucnt Lvater produced daily l h e  remaining 35% or 12.5OU 

galloils is expected to lciive the poultry plant altogether since it is used on ptrultry products that 

Kiepper, 13 A survej of \bastewater treatment practices in the broiler industry, 1 

~!&y’’\vnw,ciip.r t 1 ~ ~ 1 : ~ ~ ~ 1 ~ s ~ r \ . ~ ~ ~ ~ ~ ~ ~ i ~ h ’ ~ ~ I ~ ~ / u 2 0 1 ’ A P I ~  (accessed May 15, 2007 1 

- Loren Williams (Consulrant: I’resideiit mid CEO, Solution HioScicnces, Inc., 414 Main Street. 
Suite 2 ,  Chatham. N.1 07028) 
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are k i n g  distributed to tlie marhetplace This ice and resulting water IS expected t~ uliilrlately 

enter the environment via storm water rnnofy. 

As descrrbetl above. processing plant wastewatcr treatment slstoms or storm water rtinoff 

are the two expectcd rmitts ol‘clisposal l‘or icc/wgtcr that has been treated %it11 UBUMFI All 

bromine-ice used within a poultry protcssing plant. including WII’, IS expected to enter the 

‘-Offal” stream. Generally. the Offal stream consists of all effluent prior to the chiller system(s). 

The Ofljl stream contains the waste solids (heads. intestines. fat. feathers) which are filtered and 

removed and sent to a rendering plant where they are further processed into poultry I%ed and 

litter. The remaining liltered water from the OKal strean is sent to the Dissolved Air Flotntion 

Gcnerator (DAF) where i t  ma) be chcinically trcaled and liltcrcd further. The resulting water i s  

sent to the waslewatcr trcatnicnt plmi. llie chiller watei? (o\erllow and end-of-da) conkntc) 

empty 10 the Wastewater stream. The chiller waters contairi ht and other solid5 \bhich may he 

dislodged as the carcnsxs are agitated and pass through the chiller system. This stream may he 

chemically treated xiid filtered in the DAF area and sent to the \mste\\ater trfiitiiient plmit Solids 

from tlie DAY ;rea itre also sent to the rendering plant. Afier the solids are reinosed. all 

bastewater are sent to the wastewater treatment plant where 11 is collccted and trented by the 

theility prior tn being discharged to a POTW, other receiving waters or land application. Only 

minor quantities are lost 11) e\ aporation into the air. 111e primary routc of disposal for water that 

has been treated with I)RI)MH is through the processing pletit \\‘:istewwr treatment facility A 

small arnouiit of \;iter containing these ciisintcctaiit by-products may he hound to Oiyil solids 

and earned liver 10 the rendering plant 1 lowe\w. the l e \ ~ c l  nf  by-products carried over to the 

rendering plant on the Olf‘al solids and on poultry ftit are cotisiilered insignificant since thcse 

compounds arc water soluble and are expected to reniani in the wastewater streams. 
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Additionally. DMIl is not considered fat soluhlc to any appreciable extent. 'fhere nre three 

reasons that support this assenion. 1 .  DMH is very water soluble. 2.  'The Log K,,, Uor DMIf has 

been measured at 0.35.' 'The magnitude of'this number indicates that DMll strongly prefers 

water over the oil phase. 3. A stud} \+as pcrlbrnied by Alhemarle Pot~ltt? Sciences. LI,C to 

determine if thcre i s  preferential uptake oTDh.iH by poultry carcasses submerged 111 poultry 

chiller water treated with DUDMI I. 'fhc data Thowed that poultiy immersed L'or an cutended time 

period into water containing a knov~i  amount of DMII clid not rcsult in it dccreasc of 1)MfI from 

the water. The diffcrcntial conce~itratioiis of DMI I in the chiller water b e k m  and after 

submerging the Cntcasses vcre inconsequential to the eutenl tha1 changes could be measured 

The h a 1  report from thc abovc study can be found in Attachment 10 of FCN 0003311. 

13romine-ice that is used ai1 poultry products during transit to the mruhctplace will 

ultimately melt aiid he discharged directly into the envirotmient, via stonn water runoff 

5. Identification of Suhstlrnccs that arc thc ruhjcct of the Proposcd Action: 

'Tlic substaiicc that IS tlic subject of'tliis Notificution is I .?-dih1crmo-5.j-d1riictlig I 

hydantoin (D13I)MII). fhc CAS Registry Number IS 77-48-5 The FCS may aIs(1 be idcnlilied 

HS I .3-dihroriic~-S.5-di1iictliyl-Z.4-irnid~ol1dincdionc. 

'The iiiolecular structure Ibr DBDMH is given below The molecular formula is 

Csf16BrLNz01, and the molcctrlar weight is 286. DRDMII is a white, crysmllinc solid. 
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A confidential description ofthe product composition appears in 1’a1-1 I I  of Fomi 3480 of 

this FCX. 

6. Introduction of Substances into the Environnient: 

a. Introduction of substances into the enkironment as a result of manufacture: 

Under 2 I c‘.I:.R 5 ?S.JO(a), an environmental assessment ordlnarilq should locus on 

relevant environmental issties relating to tlic use and disposal lion1 use. rather than the 

production. of FDA-regulated substances Moreover. informatton available to the Notifier does 

not suggest that there are an! extraordinary circumstances in this case indicative o f  any adverse 

environmental impact as a result of the maiufacture of‘DBDMI1. Consequently, information on 

the nianufacturing site and compliance with relevant eniisstons requirements are not provided 

here. 

b. Introduction of substances into the environment as a result of usc/disposal: 

I)tll)M11 will be used at a lcvcl not to exceed that needcd to prwtde tlic cqni\olent of 

100 ppni available bromine in rhe water used to make ICC As shown in Attachment 4 ofthis 

I’CN, b a e d  on traditional indurtrj usage of the term “availablc broniinc,” this eoncsponds 10 a 

maximum DRDMII additioii level of90 ppni. In water, die DBDMII breaks down into 

hypobromous acid and DMI-I. Alier disinfection. hypobromous acid conxerrs tci bromide ion 

DMI f remains in the water and does not react further 

Due to its instabilit? in water. thcre will be no release ofL)RI)MI-I.pc.r se. as a result of 

its use as intended. hlorciivcr. the hypobromous acid is highly r e a c h  and is not espectcd to 
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survive transit through the poultry processing system given the high organlc content of the water 

Ibllowing c ~ n t a c t  with poultr? carcasses and aiier mixing u i t h  other aqwous wiiste streams. 

(The hdf-l ik ol'liypc~hroinous acid i n  low-dcmand tap water has heen estimated hy IYtI as 125 

hours.' 'I'hc Iijpubrotiious acid will degrade far inore rapidly i n  ilie : ~ q t ~ c o u ~  systcrris present in 

the poultr?. processing plant ) I'hus, it IS l ~ i l l y  expected thiit no hjpohronious acid wil l  he 

released from the processing i'icility or via storm water runoff. For thew reasons. this 

Environmental Assessment focuses on the I)MI1 and bromide ion as the principal. and ultimate, 

byproducts that m a y  be released as LI restilt oruse olthe FCS. 

As sliotbii i n  Attachment 4 of this FCN and described i n  the killowing pmagraphs, 

addition of DRIYvlII at the 111iix11~11i111 Ic\.cI of00 pprii results in a maximum I>;Vlll concentration 

of40 ppni and ;I niiixiitiiiin bromide ion (Rr") concentration of 50 ppni i n  the dosed water. 

lritroductioii tif'tlie decomposition products of LX3I)MI-1 into the e m  iroiinient will take 

place primarily via release in wastewnter treatment systems and throng11 storm water runoff 'l'hc 

introduction of decomposition piodticts to thc environment from a rendering pldnt and 

domstream froin n rendering plant is not considered a significant pathwa) . 'The decomposition 

products are water soliible and are expected to remain in the w-astcwtcr streams (See section 4 

of'this EA) and dischargccl Jireclly into the environment via a receiving bod) of\vatcr such as a 

river, stream o r  land applicittion fo  dcterniinc thc envintnincntal ititrodtiction concentrations 

(ElC) of these b j  -prctducts. we must first niakc an estimate ofthe Dlil>M.Ill niaxintuni use Ic\el 

A typlcal poultry plait processes approximately 200,000 birds per day A s  notcd in section 4. 

water usage per bird \\as esnniatcil tit 6 2 gallons. T l i i s  iange represents \\nter usage from all 

l-.l_l" 
4 - IIPA Reregistration Eligibility I)ccision (RID) .  Inorgnnic Ilalides. September 1993. 
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areas ofprocessing including ice usage Assuming that DBDMI-1 is added to all ofthis water. at 

the maximirm approved level of90 ppm (or YO mgikg). the total ainount of DBI)Mfl used is: 

200,000 birdsiday x 6.2 gal. waterhird = 1.240.OOO gal. tvateriday containing DBDMIf 

1.240.000 gallons %\atcr/dd) s j 785 IJgal. = 4.7 x 10'' 1.iday L- 4 7 Y 10'kg watcriday 

4.7 N 10" kg wotcr/da} x 90 tiidkg x 1 kg/lO* mg = 422.4 kp DRDMII per Jay 

I he amount oiDfvifl that is produced as a result of the addition ofthis maximum amount of 

D13I)Ml-I may then he calculaied As shown in Attachment 4 o1'tliis ICN, tlic m o u n t  of DMH 

produced from a gi\cn amouni of DBUMI-I is calculated using the ratio of the molccular \wight 

oTDMtl (128.1) to that ofUUDMI-1 (286). Thus, the ainount ofDMF1 produccd from the 

additioii of a total of422.4 kg of DRDMH is calculated as folloms: 

.. 

DMIH formed - 422.1 kg LX3I)MI-I x (128.1 DMI-I - 286 C)BDMI-I) = 189.2 kg DMH 

Similarly, the amount of 13r"'prodtced from the addition of422.4 Lg of DBDMII is 

calculated using the ratio oflhe weight ol'lwo bromide ions (159.8) to that ol'DRDMI-1. as 

lilllows 

Bromide ion formed 322.4 kg DBDMlI x ( 1  59.8 286) - 236.0 kg E3+.'ion 

Therefore, the mas~ni t~in amounts of DMi-l and Br(.) ion present in all poultry process mater, 

including ice. fron, all uscs ofl)HI>Ml-I are approximatel? I89 2 kg and 236.0 kg per day, 

respectively. These maxrmuni calculated levels oI'DMII and Brkl arc based on worst-case 

assumptions. It must be pointed out that i t  is unrealistic that any poultry processor would add 

DBDMII at its m a x n n ~ m  level to all process water It would not be realistic to do this and would 

be cost prohihitivc 

An cstiniatc of tho cnvironnicntal introduction concentrations (EIC') 0 1  DMI! and &)ion 

can now he c s l c u l a t d  i\s previously noted in section 4, \vithin a poultry processing plant. there 
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are two cflluent streams: the Olt'al and the Wastewater Streams. (icnerally, the Offal stream 

consists oful l  el%lucnt prior to the chill system(s). The OfM stream contains the waste solids 

(heads, intestines. &it. feathers) which are filtered and rciiioied from the \later and sent to ii 

rendering plant whcrc they iirc further processed into poiiltry feed and litter. 'fhc rrninrnmg 

filtered water from the OfTtil stream is sent to the Dissolved Air I'lotation Generator (DAF) 

where i t  m y  bz clicmicaily treated and filtered Further. The resulting water is sent i n  the 

waste\vater treatmcnt plani. Ilic chiller waters (o\crflou and end-of-duy contcnts) cnipty to a 

separdtc \v';istekvatcr stream wluch may also be cheiiiicall) treated ant1 filtcrcd in  thc DAF area 

'Ilic chiller waters contain fat and other solids uhich arc dislodged fi.om the caicasscs as they are 

agitated and moied through the chillcr system All solids removed are sent to the rendering 

plant After the solidr are removed. all tbdsteuatcr tlischargcd from the DAF iirea arc sent to the 

wastewater treatment plant where it is collected and treated hq the fiicility prior 11) he~ng 

discharged to a POTW, other receiving waters or land application. Only minor quantities arc lost 

to e\,apomtion into the air. Thc primary route of disposal for water that has been treated w'lth 

DBDMl I is through the processing plant wastewater treattment facility 4 small amount of water 

containing disinlcci:lnt by-products is expected to be camied over to the rcntlcrriig pian1 from the 

Offal and DAI: generated sol ids I loucccr. the IcvcI of b>-products cxried over tu the retidering 

plant is expected to he insignilicant since they arc water soluble and will remain in the 

wastewater stream (See sectitin 4 ofthi\ 1 3 ) .  Consequently. no environmental effects are 

expected by further prncessing poultry OKa1 into other usable products such as poultry lked. 

I O  c:ilctilatc the ni:isiniiim coiiceirtratinn iit which DMtI  :nid Dr'.' ion ma) he introduced 

into the environment from the effluent streams cntcring the cvilstcwttcr treatment plaat. we will 
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assume that the entire quantities of these by-prnducts will ultimately he discharged to the on-site 

waste\vater treatment plant 

To calculate the conccnlralion at .rvhich DMEI and ion mny he present 11) poultry 

plant \vasteuater. it is necessary lo cunsider the total \ d u m  uf\vastc\vciter produced In scct~trn 

4. i t  was estimated that total water usage in a poultry processing plant averaged approxitnatcly 

1.240.000 gallons per da). 'Iliis includes wafer from, P g , rinsing ofthe evisceration trough, 

viscera carriage Ilunic. scalder and chiller overflow, haiidwash stations. cuid plant sanitation 

program." For purposes of this environmental assessment, i t  IS estiniatcd as a worst case. that a 

poultry Cdcility will treat approsiinately 50,000 gallons of\vater with 1)131)MI1 per day and 

convert i t  to ice. Seventy-live percent (75%) or iipproxiniatcly 37.500 grilloris of his  w:iter is 

expected t u  stay within tlie processing Ihcility where thc ICC \\cis produced o r  i t  may be used on 

poultry that is transferred to annther processing fiicility for further processing. In either case, the 

ice and resulting water will mter the plant wastewater treatment system rind become part of the 

estimated 1,210,000 gallons of  effluent water produced daily The remaining 25% or 12.500 

gallons is expected to leave the poultry plant altogether. since it is used on poultry products that 

are being transported away Iiorti the processing plant and to the marketplace. 'I his ice and 

resulting water is espected to tiltiinately enter tlie environment via stnrm water runoll: 1 n 

calculate the nxixnnuni [>Mi 1 md W.' concentrations i n  the wastewter. we \vi11 iissuiiie an 

average \\astc\riatcr volume o f 6 2  gallons per bird 

6.2 gal./bird Y 200.000 birddday = 1,110.000 gal. waste waterkhy 

I . ~ ~ O , O O O  g ~ ,  x 3.785 ~.!giti = 4.7  s 1 0 ~   day = 4 7 s 10" kg waste waterida? 

I89 2 kg 1)MHiday 4.7 Y 1 0' kg wiste watcriday = 4.0 Y 10.' kg I)Mf llky water 

Weslcy. R.I.. (1985) Water reusc and conseixttion i n  poultry processing. Pottlfry Scr 64.476. 
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= 40 ppm DMlI 

236.0 kg Br"'/day 7 4.7 x IO" kg waste water/dey = 5 0 x kg &'-)/kg watcr 

= 50 ppm ~ r ' "  ion 

'rtiereforc, as a worst-case, wastewater containing 40 ppin DMI-I and 50 ppnt bromide ion. may 

be direetl> introduced into the environmcnt 

7. Fate of Emitted Components in the Environment: 

'I'he direct discharge of poultry process wastewater or stomi \cater nmoffcontaining 

DMW and B$) into the environment represents ii worst-case scenario. As preiiously noted, a 

maximum 1)13l~Ml1 I c ~ c l  of90 ppm corresponds to maximum DMN and Br'.' lcvels of40 and 

50 ppm rcspectivcl). This represents the inaxiinuin levels of these by-products that would be 

directly disehaged into a rccciving body of water such as a river or strcani Llsing a dilution 

factor or 10, the environmental effect concentration (EEC's) would be 4 ppin for DMII and 5 

ppin for W. 

8. Ensironniental Effect3 of Iteleased Substances: 

1 csting prc\musl.i pro\ ided 10 194 indicates that DMI 1 does not tiat c ii tertdcncy to 

hioaccriiiiulatc in !ish. 11 largc volume ol'tosicological data on DMIi in aqiiatic organisms also 

has been submilled LCjo \*aiues rcported for DMH range lioni 1300 mg/I. in grass slirinip to 

14,200 mgt.  in the fathead miitiiow. Aquatic static bioassays ol'D.MIl indicate that DMI-I is not 

acutely tosic at lc\~els of 12.700 to I4.700 iiig/I. (sheepshead minnow. grass shrimp. oysters) and 

1300 to 81 00 mg,'L (water 11cii) 

reported for clironic atpat ic  toxicity of IIMH was I4 iiigiL for the lathead minnow T'liis value 

is based on changes in the measurement of length, wet weight, and dry \wight 0 1  ld head 

The lowcsf No Obsorvnble fXffec1 Concentration (NOEC') 

"See EA for FA]' 1844 18. id 



minnows at 29 iiigll, but not nt 14 nig/I,.' h maximum acceptable tosicant concentration 

(MAI'C) or20 iiig'l. was reported h} the Environmental I'rotection Agency (EPA) for this 

study.' 'llie most conservative estirnated cnvironmeiital concentration o f 4  nig'l,, where the 

eltluent concentration is only reduced by tlie standard dilution fxtor  of IO.  i s  five times helow 

the lowest measured MAI'C and helow the lowcst NOEC. While we u e  not able to evaluate 

possible toxicity to algae or aquatic plants. because we d o  not have data for these organisms. we 

do not anticipate that tosicit!: to aquatic organisins \vi11 occur due to exposure to DMlI whep 

DBDMI I I?, used as dcscrthed 'I'hts is also the case xhen you combine possible introductions 

ltoin tlie uses approced in FCN 453 because khc cstimated introduction coiicentratii)it lor DMI-I 

is helo>\ toxicity eitdpaints even wlieii i t  IS assumed that all water is trentcd 

/ 

Tiitis, we respecttiilly submit that there will be no adverse effect on organism? in the 

environment as a resull ofthe postulntcd release o f  DMI I at the maximum level calculated. 
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MATC is the fnaxi~iium concentratioti a1 which the chemical can be present and 1101 hc toxic to 

the test organism. 1,CSO IS the concmtration which hills '% ofthe test species NOR'  is the 

highesl concenrration :it Mhicli [lie chemical has no observable effect on the test sp,ccics. 1,OEC 

is the lrrw8est conc~~rc i t i o i i  at which the chemical has an observable effect on the test species. 

Broinidc ion also is oi'low tosicit) to aquatic organisms Attached to this linvironmental 

Assessment, as A p p n d i ~  1. IS a prinrout of the rcsiills of a sexch of an W.4 ccotowcity 

database for the compound sodium broii~itle.~ (A search ol'the . \ a m  ilLttubasc for "bromide ion," 

C.4.S Res KO. 21959-67-9, did not yield any hits.) Sincc sodium bromide dissociates in  water to 

' Specifically. tho database sesrchcd was the Environmental I'rotection Ag!oncj"s IXOI'OX 
Ecotosicology Database. located at h ~ ~ z ~ > y : v ~ x i  gnvicco(o.c' 
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yield the free sodium and bromide ions, the data on sodium bromide serve to provide useful 

information on the toxicit1 oft l ie bromide ion. itself. 

As indicated by the printout i i i  Appendix I ,  a large amount ofdata is available on the 

toxicity orsodiom bromide to both fresh water and sdlt water organisms. ’L9te data include both 

LCCU values obtained from acute toxicity testing. as well as no-observed elrcct ccmcentratioils 

(NOECs) for a variety of tosicify endpoints from long-term cxpowres 

It  should be notcd from the outset that. althougli the search tcriii used \vas ‘wctiiim 

bromide,” the data outputtcd from the database inclucle ihe results of certain sttidies chat actually 

were designed to intertigate the toxicity of hypohroinous acid generated by activated sodium 

bromide. 111 padiculnr. these studies include three acttte toxicity assays conducted by an industry 

ta.k force to support ii pesticide re-registration effort for sodium bromide iised in tlie generation 

of hypobromous acid.’ The studics in question report a %-hour L.C$O of’O.18 ppin for opossum 

shrimp, a 96-hour I,Csi, of 0.47 ppiii for the Virginia oyster. and a %-hour I.Cjll of0.10 ppni for 

sheepshead i i i ini i tw.  ‘lhc rcfcrcnce givcn i n  the EC.WTOX dntabiisc (reference 3441 for all three 

studies is to an 13’4 Pesticide lieutoxicity Database in the Environmentd Fate and Effects 

Division of the Office ofi’csticide Prograiis. ’The studies in question arc not currently in the 

piihlic domain. I lowever. the Norificr. Albcmarle Corporation. \bas a participant in the task 

force that carried oiit the studies and cotifinns that the actual test compound in the noted sttidies 



was hypbromous acid. as suggested by the titles ofthe studies provided in the footmw ahow. 

Specilically, the stitdies were conducted hy combining sodium bromide with sodium 

hypochlorite in a mule ratio of I 2 to 1 .O to  yield hypohrornous acid. ‘lhus. the data obtained in 

these studies are not diiectly relevant tu the current cnvironnicntal assessnicnt as hypobrtiincrus 

acid is not expecred to be rcleascd as a result ofthc proposed tise of DBDMM. 

Additional deita ineltided in the printout are froin a 1990 paper by Fisher, et a1. (reference 

ntiniher 6370 in (he 13COTOX database) (cop) atlachcd as Appendix 2 )  in  \\hich sodium 

bromide again was te.;ted in the presence of an activator (soditini h) pochlorite) ilcsigned to 

gencratc hypobromous acid. Thus, this testing also was intcnded to exaniinc the toxicity of 

brominc cnidants. RO! bromidr IOJJ. per re I ”  Therefore. the sarioiis tosiciry dalnpornls ascribed 

to the Fisher papci rllso are oI‘no direct relevance I O  the present evaluation of the aquatic toxicity 

ofbroinide ion 

Once these data arc excluded Froin considemlion. it is evident froin Appendix 1 that 

bromide ion is not acutely toxic to fieshwater or nlnrine organisms, and that the N O I T s  Erctrn 

extended cxposure d s o  are coniparaIiwly high. A sampling of the relevant data is provided in 

thc follu\+ing table 

.. . .- 

Indeed, as noted on page 706 of the paper, although excess sodlttin bromide ~ a $  used i n  this I? 

testing, the toxicity ob.;er\cd \vas considered by the authors to be due to the oxidants and not to 
the sodium broinidc 



Representative Aquatic Toxicity Data on Sodium_ko&&. . ..-- 

magna Other IXk, values cited in the database far s o d i m  bromide in  Daplinia range from 6100 

m$. lo over 15.000 nig’l, A icporred 24 hour KC50 in daphnid neoiia~es of  1.1 mgiI xva~ 

discounted because wc believe the toxicity reported i n  this study \.vas ncit duc to sodium hromitle. 

‘i‘lis \ d u e  is inconsistent with values seen in Daphnia ring tests where sodium bromide was a 

standard reference subsvancc. Wr: do not have an actual copy ofthis study (Rclbcnce 7054 

IiCUI‘OX data base. Sec .4ppcndis 4). Thus, relying oil tlie lowest relcl-ait )<Cqo value of 500 

mg/L clearly represents a conservative estiniatc of the titxicity of bromide ion to this spccies. 

A wide range ofNOEC valucs for bromide ion in Daphnia also have been publishcd. 

’The value shown in rhe aho\.c table. < 3 0 mgil., is the lowest NOEC established iii n study by 

Soarcs, et al. (1902: ref. 5857 on I?CO?’OX database. see Appendix 3) in wliich iiitic difhcnt  

clones were tested to c\:iluale irtterclonal and environmental variation in tlie results obtained in 

the assay. For fbur ofthe clones, tlie NOEC was reported us 4 nig/l.. for two cllrircs the KOEC 
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was 3 m@L, and for the remaining clones the NOlX varied from 7.5 to 19 nig&. These results 

suggest a h i r ly  wide range of sensitivity in the different organisms tested. Moreover, Zl-day or 

23-day NOECs for reproduction in Daphnia of7.5, 7.8, 16, and 91 mg/I. arc rcfcrcnccd 

elscv.21iere in the IiCo'TOX printout Based on the entirety oftlie &ita awilablc. and gi\wi the 

variability as to daplinid clone. wc respectftilly submit that the use ol'a NOliC of3.0 mg:i, IS 

siillicicntly conscrsative for purposes of establishing a safe level of bromide ion in bodies of 

water receiving cfflueut. 

In the past, FDA has cnlculated the toxic concentration criterion (TCC) fix a test 

cumpotind as either the lowest NOEC oi l/IO0"' of the lowest I .C~o(or acute EC50). I n  this case, 

the lowst ECrcl dnided by 100 is 5.0 mg/I,. Thus, the lower TCC i s  that derived from the 

minimiim NOEC. or 3 0 mgi7.. The ma.timtim concentration at which bromide ion may be 

present in rivers or other bodies of water as a result of direct discharge of poul~ry wasteunter or 

storm water ninoff'\\\as estimated above as 5 ppm or 5 mgil.. 'lhis maximum bromide ion level is 

based on morst-case assumptions uhicli are not expected to e\ er cuwr. It I S  unrealtstic to assunie 

thaL a poultry processor would add thc misimuni level ol 'llDDh~lIi to all process \*.ater i n  its 

establishment. thercforc thc actual environnlenlal concentrations o f  bromide ion are expected to 

be lower. 'fhus, uc respecthlly submit that the possible presence ofbromide ion i n  waste water 

from poultry processing facilities as a result ofthc proposed use olDRDMII is not expected to 

present any concern with regard to potential aquatic toxicity. 

As stated previously. neither IIBDMI I per se nor the active mrcrobinl agent (hypobromous acid) 

ti-oni use of'DRIlL1I I i n  this application wil l  be released from the processing f i m l i t y  or vm storm 

water runol'f. This IS due to the fiict that the hypobromous acid is highly reactive and not 

expected to survive trimsit through the facility because ofthe high orgmlc content llowe\~cr. 
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Use of inorganic halides in non Ibod-contact poultry processing is  listed as a use pattern su+t 

to re-registration with use lcvcls ranging from I50 - 300 parts pcr million (see p ~ g c  25 ol'thc 

KED docuinent)." The 13'1%. also recenll) published a Tolerance Reaswsslncnt Ikcisioii 

Document on sodium bromide. The Ecological Risk Characterization w a ~  based on that 

published in tho lilil) lor lnorganic l~alidcs." The t3PA concluded, 

'7k ciirri'ni rise.\ o/ .soeliiim i rn r f  purti.tsiiim hrornrdc huw heen esuliiciretl tr1rtl11 15 

cuticlriderf /liol there !~y rt*u.xmihle cerruinty ikcrt iise ofprotliicrs as srniirizrrs M i l l  1101  

p m  Irurrrr III tlrc g ~ ~ r i ~ n ~ l p n ~ ~ t r f c r i i n ~ i  nr uny popidufioir , ~ t i / ~ ~ ~ o z i p ,  it is jir/lier 

ucknowlctfgc~d thut trcfdirioiiul iises for l i m e  prodiicts d~ ~ . W I  tint1 tho/ tire K E D  for 

hi omirle h r i l i ~  he roti .wlreci for rrtl~litioritrl rrzformcimrr on rhe yztrirrii luriir  ri +is 

usrociirted fi on1 tilc I{,$? of i1~hr.r hr.o~rritkr-cimriiiriir~~ ~Jrflcillc~.~ 

We believe that when used in accortiaiice wit11 the REI) for inorganic halides and with an 

YPDES permit, no adverse onvironinental impacts will occur 

9. Use of Resources and Energy 

The usc ofDRI)Ml-l will not require additional energy resources for treatment and 

disposal ofwasre walcr. as Ihc DMII byprrduct readily dcgrades. The raw materials used in the 

production of'rhe coinpouncl are commercially inanufaetured materials that arc produced for use 
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!' National Pesticide Infbmiatiort Ketricval System. 
http:l/Dpis ccris.nurdtir cdu~lirhin,Di)isiiieiiu.L.om (assessed Oct. 22, 2007). 
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3377-62. -3377-6.;. and 3377.71). Ihe prec;iutionary statenlent \vi11 also he on the label for tlic 

proposed use and will help to mitigate any possible environmental effects. 

The nsc ofthe subject food-contact substance is not rcasonably expected to result in any 

new e m  ironinental problem requiring mitigation measures of ;my kind. 

11.  Altemitti\es to the Proposed Action 

No potential a d s m e  cnvirunmcnlal cfliccts are identified herein that \wuld ncccssitilte 

alternative action5 to  that proposed i n  this Iood Contact Notification. I'hc alternative of not 

approving the action proposed herein would simply result in the continued use ufoIlicr products 

by the poultry proccs'iing industr); such action would have no environmental impdct In view of 

the exccllcnl properties of IX3DlC111 as an antimicrobial treatment for poultr), thc improvements 

in hod  s;~llety tliat will result from its t w .  and the absence of any idcnlitied significant 

environmental impacl that would result lrom its use, the clearance ofthe use o f  DBDMII as 

dcscrihed herein appcars to be cnvironmcntally safe and desirable in ever?. rcspcct. 

12. List of Preprrers 

George M Ricks. M.S.. C.I.11.. Senior Industrial Hygiene Chcniisr, Albcniarle Corpomtion. 451 

Florida Street, Ualon Kougc. l.A 70801-1765. 



13. Ccriificativn 

The undersigned ollictal certifies thet the information provided Iicreiii is truc. accurate. 

and complete to the best knowledge of Albcmarle Corporation. 

Signatitre of Responsiblc Otlicial: 

Name and 'Iitle of Responsible Official: George M. Ricks. M.S., ('111 
Senior Indits[rial I Ivgiene C%hetnist 
AI bemarle C o w s -  
--li 
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